Recent studies have demonstrated that processing of action words recruits cortical motor regions that are also involved in the planning and execution of the actions words refer to. The functional role of these regions in word understanding remains, however, to be clarified. The present study investigates this issue by examining the impact of Parkinson's disease (PD) on lexical decision performance for action words, relative to concrete nouns, in a masked priming paradigm. Priming effects for the two word categories were measured in non-demented PD patients off and on dopaminergic treatment, and in healthy participants. Our results revealed that although overall performances did not differ between verbs and nouns, priming effects showed a clear dissociation between word categories. While priming for concrete nouns was not affected by Levodopa intake, it dissociated as a function of treatment for action verbs. No priming was actually obtained for action verbs in PD patients off dopaminergic treatment. Following Levodopa intake, this deficit recovered, however, because priming effects for verbs became comparable to those for concrete nouns and similar to performance of healthy participants. Overall, this study thus brings compelling evidence that processing lexico-semantic information about action words depends on the integrity of the motor system.
Introduction
Recent investigations of the cortical network that underlies language abilities have revealed that the same brain areas that are involved in the planning and execution of body movements are also partly recruited when words describing these movements are perceived (Aziz-Zadeh, Wilson, Rizzolatti, & Iacoboni, 2006; Boulenger et al., 2006; Buccino et al., 2005; Hauk, Johnsrude, & Pulvermüller, 2004; Oliveri et al., 2004; Nazir et al., 2008; Pulvermüller, Shtyrov, & Ilmoniemi, 2005; Pulvermüller, Hauk, Nikulin, & Ilmoniemi, 2005; Tettamanti et al., 2005 with different body parts. More intriguingly, this languagerelated cortical activity followed the somatotopy of cortical motor regions and thus varied spatially depending on whether the words denoted actions performed with the face, arms, or legs (see also Tettamanti et al., 2005 for related findings using sentences). A similar pattern of results was also reported by Aziz-Zadeh et al. (2006) , who showed overlapping motor activation between passive reading of action-related sentences and action observation. Using TMS, Buccino et al. (2005) further substantiated these findings by revealing modulations of left motor cortex excitability (i.e. reduced amplitude of motor-evoked potentials) during listening to hand-and leg-action-related sentences when TMS was concurrently applied to the corresponding motor areas.
However, while the results of these studies clearly demonstrate that motor regions are recruited during processing of action-related language, they do not allow clarifying the crucial question about the functional role of these areas in language: are cortical motor regions critical to word understanding? Part of this shortcoming comes from the fact that most previous
